**Purpose:** To describe the development and utilization of photothermal nanoparticles for detection and treatment of breast cancer.

**Methods:** Two different types of heat-generating nanoparticles, silver or polymer-based, were chemically synthesized and their optical and heat-generating properties were characterized. Both nanoparticle types were designed to absorb near infrared (NIR) light; for the silver nanoparticles a triangular shape was used and for polymers spheres were created because both the shape and chemical composition can impact the optical absorption and heat generation of nanoparticles. The polymer nanoparticles were composed of poly\[4,4-bis(2-ethylhexyl)-cyclopenta\[2,1-b;3,4-b'\]dithiophene-2,6-diyl-alt-2,1,3-benzoselenadiazole-4,7-diyl\] (PCPDTBSe) which generates heat upon NIR stimulation. This was combined with poly\[(9,9-dihexylfluorene)-co-2,1,3-benzothiadiazole-co-4,7-di(thiophen-2-yl)-2,1,3-benzothiadiazole\] (PFBTDBT10), which is a fluorescent polymer that allows for in vivo detection of the nanoparticles. Concentrations of silver or polymer nanoparticles were stimulate with 800 nm light and the temperature increases were measured. Cytotoxicity assays were then done to evaluate the effect of the nanoparticles on breast cancer cells: Eo771, 4T1, and E0771-Br5 (a brain trophic variant). Photothermal ablation assays in 2D or 3D were then performed to determine the concentrations of nanoparticles needed to induce cell death. Then 4T1 mammary fat pad tumors were induced in Balb/c mice. Only the polymer nanoparticles were delivered systemically and then the animals were imaged to examine the overlap of the fluorescence of the nanoparticles with the bioluminescent breast cancer cells. Photothermal ablation was then performed by exposing the 4T1 tumor to 229.3 J/cm^2^ of 800 nm light.

**Results:** Silver nanoparticles can be designed as photothermal agents and they generate significant heating for ablation of breast cancer cells. A lower concentration of the silver nanoparticles was needed to ablate the less aggressive E0771 breast cancer line compared to it brain-derived variant or the 4T1 cell line. Although silver nanoparticles may be beneficial in serving as anti-angiogenic and anti-inflammatory agents, they are not as efficient at generating heat compare to the developed polymer nanoparticles. Toxicity of the silver is also an important variable that can be eliminated by using polymer nanoparticles, which are chemically inert in vivo. The polymer nanoparticles could easily be made fluorescent and localized to breast tumors without the need for a selective targeting agent. NIR stimulation led to selective photothermal ablation of the breast tumors.

**Conclusion:** Metal or polymeric nanoparticles can be developed to serve as photothermal agents for selective ablation of breast tumors. The use of fluorescent polymers aids in detection of the tumors and indicates where NIR light should be applied to induce heat. Polymer nanoparticles have significant advantages over metal-based nanoparticles for more efficient heat generation, thereby reducing the amount of nanoparticles needed for treatment. They are also inert, and not subject to oxidation in vivo like silver nanoparticles. A significant advantage is that polymer nanoparticles can localize to breast tumors without the need of a tumor-guiding molecule, to aid in photothermal ablation of the breast tumor specifically.
